The models recently proposed by Buchmüller [1] and Ingelman [2] to describe rapidity gap events in DIS at HERA are both based on the assumption of additional colour exchange between the struck system and the proton remnant in boson-gluon fusion events. In this way the struck system may become colour singlet and a rapidity gap may be formed between it and the remnant. In both models, the colour exchange mechanism is assumed to be non-perturbative with negligible momentum transfer. It is clear that such non-perturbative interactions take place very late in the process, and cannot influence the perturbative emissions in an event. Therefore the models rely heavily on the assumption that the emission of hard gluons in the forward region is suppressed, since any such emission would destroy a potential gap.
The distribution of η max , the largest pseudo-rapidity of any particle in the lab frame of a HERA detector. The full line is Ariadne with the default pomeron inspired model, long-dashed is SCI, short-dashed is DCM with colour reconnections (CR) and the dotted line is plain DCM without CR or pomerons. (b) The distribution of m X for events at HERA with η max < 3.2. The full line is Ariadne with pomerons, long-dashed DCM with CR and an increased cutoff, and short-dashed is the same with default cutoff. not be well described by Ariadne because of the different distribution of gluons. This is clear from fig. 2b where the m X distribution is shown for two different cutoffs and compared to the results from a pomeron-inspired model [10] which have the 1/m 2 X behavior seen in data.
In conclusion, the models [1, 2] which describe the rapidity-gap events found in DIS at HERA, do so because they inhibit gluon radiation in the forward region. There is no physical motivation why this should be the done. Using an unordered cascade, where the effect of the increase of available phase space with log 1/x is taken into account, give qualitatively different distributions in possible rapidity-gap events and can only explain data using a pomeron inspired model, where the forward radiation is inhibited because of the initial colour structure of the target proton. The models [1, 2] are also based on the assumption of having colour exchanged without exchanging momentum. Note that this exchange means that a charge going very forward in rapidity is suddenly "infinitely decelerated" to go backward in rapidity. It is questionable whether such an acceleration of a charge is allowed without having accompanying radiation, which would both require a momentum transfer, and most likely fill up the potential rapidity gap.
